The long-term goal of the National Oceanographic Partnership Program (NOPP) project...is to establish an operational forecasting system for winds, waves, and surge impacting the coastline during the approach and landfall of tropical cyclones. is not surprising, especially after the past two hurricane seasons, that hurricanes are the costliest natural disasters because of the migration of the population towards the coast and the resulting changes in the national wealth density or revenue. A better understanding of both hurricane frequencies and intensities as they vary from year to year and their relation to changes in damages is of great interest to scientists, public and private-decision makers, and the general public.
6. Improve watch and warning zones. 
REALTIME FORECASTING SYSTEM

Model Grids
The NOPP forecast system employs three different grids for winds, waves, and surge. The wind-fi elds are described on a six-minute regular grid, which includes the North Atlantic Ocean, Caribbean Basins, and Gulf of Mexico and extends to 30°W on the eastern boundary and from 5°N in the south to 53°N on the northern boundary.
The results of the forecasting system would provide real-time information to the NHC during the tropical cyclone season in the Atlantic Ocean, improving advisories for the general public and federal agencies, including military and civil emergency response teams. The ocean-wave model has been implemented on a basin-scale (~20 km) grid, also covering the same region as the wind model. In the coastal and nearshore regions, we utilize nested high-resolution 
IN SITU
Wind Fields
Hurricane wind-fi eld analyses are gen- (Powell et al., 1996; Powell and Houston, 1999) . This framework is consistent with that used by the NHC and is readily converted to wind load frameworks used in building codes. H*WIND ingests these real-time tropical cyclone observations measured by land-, sea-, space-, and air-borne platforms into an object relational database and generates high-resolution snapshots of the distribution of hurricane wind speeds' vector wind-fi elds (Powell et al., 1998 ).
An alternate, though consistent, set of snapshots of tropical cyclone wind fi elds are produced by a widely used tropical vortex boundary-layer model, TC96 (Thompson and Cardone, 1996) . These winds have been applied directly to tropical and extra-tropical wave model simulations with success (Cardone et al., 1995; Cardone et al., 1996) . Although fundamentally a dynamical approach, the TC96 model may be ingested into an interactive objective kinematic analysis (IOKA) methodology (Cox et al., 1992) to better resolve the evolution in space and time of the sub-and mesoscale features in a developing cyclone such as surface wind jet streaks (Cox and Cardone, 2000) . Currently, TC96/IOKA is used at times when the H*WIND analyses are not available. These snapshots can be incorporated at arbitrary times and on arbitrary grid spacings. A moving-features time-interpolation routine is used to preserve the relative energetics and system's circulation and to prevent smearing of the interpolated wind-fi elds.
The H*WIND (or TC96) snapshots are blended into a background wind fi eld using the IOKA objective analysis routine ( Figure 2 ). With a high degree of success, the use of these wind fi elds in wave-prediction models has produced unprecedented accuracies in the hindcasted skill of storm peak wave heights in extra-tropical storms (Cardone et al., 1995) and tropical storms . . Th e short wave setup caused by the radiation stress can be as much as the storm-surge eff ect due to the wind pushing the water up the shore. (b) Storm-surge simulations, including the wave eff ect, due to radiation stress for steep (top), mild (center), and shallow (bottom) bottom slopes and for wind speeds covering gale (17.5 m/s), tropical storm (26 m/s), and hurricane (33 m/s) force. Th e simulations show that for steep slopes, the wave-induced water-level rise (dark blue, top panel) dominates the storm surge (wind only) eff ect (light blue). On the contrary, for gentle slopes, the wind-induced storm surge (light blue) causes the largest water-level rise rather than the waves, which tend to break more rapidly in shallower water. Th e yellow boxes represent results of total storm surge when wind-driven and wave-induced water levels are added nonlinearly (inside the ADCIRC model), while brown boxes show these results when linearly combined. 
WAVE AND STORMSURGE RESULTS
The NOPP forecasting system was fully operational and provided forecast winds Also, high-water levels were generated in Chandeleur Sound and Breton Sound during the passage of Katrina. Highwater levels were also predicted in Lake Pontchartrain, especially along the south side where New Orleans is located.
SUMMARY
The NOPP real-time forecasting system for winds, waves, and surge has demonstrated the capability to produce timely forecast products up to fi ve days in ad- 
